S2
. Schematic of synthesis of −COOH modified GO and PEI-rGO nanocomposite Figure S2 . HR-TEM images of (A) GO and (B) PEI-rGO sheet. Figure S3 . UV-vis spectra of GO (black) and PEI-rGO (red) in DI water. 
S3
The UV-vis spectra of both GO and PEI-rGO matrix showed a successful reduction of GO (Fig. S3 ). Two absorption bands at ~230 nm due to π-π* transitions of C=O bond and a small band at ~302 nm due to n-π* transitions of C=O bond were observed in UV-vis spectra of GO. An absorption band at ~260 nm in PEI-rGO represents polymer reduction of GO to rGO and simultaneous, successful establishment of PEI-rGO matrix. Figure S4 . Raman spectra of GO (black) and PEI-rGO (red) thin film. Moreover, this demonstrated the formation of covalent bonds by nucleophilic addition of -NH2 groups of PEI chains to the -COOH modified GO during the reduction processS4 Figure S5 . C1s XPS spectra of (A) GO, and (B) PEI-rGO thin film
From the C1s XPS spectra of GO ( The intensities of the C-O and C=O peaks were considerably decreased, and the O-C=O peak completely disappeared in the rGO-PEI spectra (Fig. S5B ). Furthermore, an additional peak at 285.7 eV corresponds to -NH2 groups of PEI covalently attached to the GO surface, resulting in formation of PEI-rGO. 6 The electron transfer rate constants (Ko) of electrodes (ITO/glass, GO/ITO/glass, PEIrGO/ITO/glass, and Mb-apta/PEI-rGO/ITO/glass) were calculated using Eq. (5):
The value of Ko of ITO/glass was obtained as 2. Scan rate studies were conducted using CV for BSA/Mb-apta/PEI-rGO/ITO/glass electrodes with varying scan rate (10 to 120 mV/s) (Fig. S6) . A linear behavior was observed between cathodic (Ipc), anodic peak (Ipa) currents and the scan rate [insets in Fig. S6 ], which implies the diffusion controlled electrochemical reaction process. 7 Anodic and cathodic peak currents for the BSA/Mb-apta/PEI-rGO/ITO/glass electrodes were given by Eqs (1) and (2) 
